Phosphodiesterase inhibitor 3-isobutyl-methyl-xanthine stimulates reproduction in rabbit females.
The aim of our study was to examine the influence of 3-isobutyl-1-methyl-xanthine (IBMX), an inhibitor of cyclic adenosine monophosphate and cyclic guanosine monophosphate phosphodiesterases, on the reproductive efficiency of gonadotropin-stimulated rabbits (Oryctolagus cuniculus, Leporidae, Lagomorpha). The ovarian cycle and ovulation of control rabbits was induced by pregnant mare serum gonadotropin (PMSG) followed by administration of human chorionic gonadotropin (hCG; first series of experiments) or gonadotropin-releasing hormone (GnRH; second series of experiments). Experimental animals received PMSG and hCG together with IBMX (at 5 or 25 μg/animal) or GnRH together with IBMX (at 50 or 500 μg/animal). After ovulation and mating, in the first series of experiments, animals were killed; the pronuclear-stage eggs were flushed from the oviducts and cultured up to blastocyst cell stage. Numbers of ovarian corpora lutea, ovulated oocytes, and oocyte-derived embryos reaching blastocyst stage were determined. In the second series of experiments, all the animals were kept until parturition, when the pregnancy and birth rate, litter size, and number, viability, and body weight of pups were recorded. IBMX injections at doses of 5 or 25 μg/animal significantly increased the number of ovulations/corpora lutea, harvested zygotes, and embryos derived from these zygotes. Administration of IBMX at doses of 500 μg/animal or 50 μg/animal to nulliparous young animals (4.5 mo of age) significantly increased their pregnancy rate and birth rate, litter size, and litter weight. In multiparous old animals (2 yr of age), IBMX at a dose of 50 μg/animal, but not 500 μg/animal, significantly increased their pregnancy rate and litter size, but not the birth rate, number of pups per female, or litter weight. These data demonstrate that (1) IBMX can enhance the stimulatory effect of GnRH/gonadotropins on rabbit ovulation, oocyte maturation, embryo yield and development, pregnancy and birth rate, and number, viability, and body weight of pups; (2) nulliparous young females (4.5 mo of age) are more sensitive to IBMX treatments than the multiparous old animals (2 yr of age); and (3) cyclic nucleotides-dependent intracellular mechanisms are involved in control of rabbit reproductive functions and IBMX, an activator of these mechanisms, can be a stimulator of reproduction and fertility.